Let D be a digraph of order n and λ 1 , λ 2 , . . . , λ n denote all the eigenvalues of the skew-adjacency matrix of D. . In addition, a digraph is also constructed such that its skew energy is the same as the energy of its underlying graph.
Introduction

Let D = (V(D), Γ (D)
Since S(D) is a skew-symmetric matrix, the eigenvalues of S(D), denoted by λ 1 , λ 2 , . . . , λ n , are all purely imaginary numbers. The skew spectrum Sp S (D) of D is defined as the spectrum of S(D). Consequently, the skew energy E S (D) [1] of the digraph D is defined as E S (D) = n i=1 |λ i |. For more properties of the skew-adjacency matrix S(D) and the skew energy E S (D), readers may refer to [1, 8] and the references therein. It is worth mentioning that the energy of digraphs means a totally different thing in [7] . For more details about the energy of digraphs, see [3, 7] and the references therein. For a simple undirected graph G, the spectrum Sp(G) of G is defined as the spectrum of its adjacency matrix A(G). The energy E(G) [5] of G is defined as the sum of the absolute values of all the eigenvalues of A(G). The energy E(G) of G has been extensively investigated for a long time (see, for example, [2, 3, 5] and the references therein). For the latest papers, readers may check the online bibliography maintained by Gutman available at http://www.sgt.pep.ufrj.br/ home arquivos/enerbib.pdf.
Let I n be the identity matrix of order n, and when the order of the identity matrix is clear from the context, we simply write I. In [1] , the following two problems are presented: k-regular graphs of order n in Problem 1.1 can be found, then the maximum skew energy digraphs over the class of digraphs may also be obtained. These shall also partially answer the open problem (1) in [1] , that is, determine the maximum skew energy of regular digraphs.
Problem 1.2. Find new families of digraphs D with E S (D) = E(G D ).
For Problem 1.2, Adiga et al. [1] pointed out that the skew energy of a directed tree is the same as the energy of its underlying tree. Recently, Shader and So [8] have proved that G is a bipartite graph if and only if there exists an orientation
. This implies for bipartite graphs, there is an orientation 
Moreover, the skew energy of − →
The proofs of the main results
We begin with a basic lemma without proof. 
The hypercube H d of dimension d may also be defined recursively as the following graph: let
and assume that H d−1 has been defined, then H d is constructed by taking two copies of H d−1 , and putting an edge between each vertex in the first copy and the corresponding vertex in the second copy. Fig. 1 
Algorithm 1.
Step 1: Give the hypercube H 1 an orientation 
i (see Fig. 2 ).
Step 3: If i + 1 = d, stop; else take i := i + 1, return to Step 2. Next, we shall prove that 
Proof. We shall prove that S(
It is easy to verify that S(
Now we assume that the skew-adjacency matrix S(
where
Thus,
where the last equality holds because S(
Proof of Fact 1. For any two vertices i, j ∈ {1, 2, . . . , 2 d−1 }, consider the following three cases: 
where 0 denotes the zero matrix of the same size as that of P k . By a simple calculation, we obtain 
